The relationship between smart grid and the development of electric power market is a very wide range of aspects and there are many unpredictable factors. From the nature and characteristics of the smart grid, the article has analyzed the influence and role in promoting the smart grid development of electricity market, and the smart grid as the carrier of the electric power market has been discussed.
Introduction
In recent years, the rise of the smart grid, although not yet formed a consensus clear definition in the international community, but it has gained attention from government, business and researchers, which has carried out a lot of research work practice. Smart Grid has become the latest direction of the electric power industry. Power system and electricity market is closely related to the physical aspects of operations and economic operators, which will also be interaction between the two and combined effect of the future development of the power industry. At present, the academic study of the direct relationship between the smart grid and electricity market is less. It is mainly analyze the impact of smart grid related factors on the construction market. For example: In CIGRE and professional organizations Electricity Regulatory Commission, which focus more on integration of information technology market and the electricity market, etc. This paper analyzes the nature and characteristics of the smart grid, and focusing on smart grid and the driving force behind it. At last, the article forecasts the prospect of the electric power market under the smart grid blueprint.
The Smart Grid
Smart Grid is the Grid intelligent (Chilean electric power), also known as "Grid 2.0", which is based on an integrated, high-speed bidirectional communication network. It through advanced sensing and measurement technology, advanced equipment and technology application, advanced control methods and advanced decision to achieve the target of systems technology reliable, safe, economical, efficient, and environmentally. The main features including self-healing, provide power quality to meet user needs in the 21st century, allowing access to various forms of generation, start the market power assets efficiently and optimization. As national renewable energy resources, power grid development, electric power system and national conditions are different, smart grid definitions, standards and planning national programs proposed distinctively. But it reflects the essence of the smart grid. In other words, through information, intelligence, power transmission, distribution market and electrical equipment to solve the problem of renewable energy and rational use of energy and network.
The Basic Function of Smart Grid Construction to Support the Development of Electric Power Market

Ensure Reliable Operation of the Electricity Market
Adequacy and security of the power system is the basis for reliable operation of the electricity market. The existing power grid is in accordance with the trend of large centralized power flows from fixed and predictable design load, and thus network topology and operation mode are not adapt to the trend of the future bi-directional.
Support the Development of Electricity Trading
Future flourished electricity market transactions requiring an efficient operating platform, the smart grid provides the basis for this. Smart grid can support fair trading platform, fast and accurate processing of various types of transactions. Timely, accurate and comprehensive disclosure of information are advantageous to the market fair and transparent. It can support the parties to interact with visual interface and highly integrated digital information systems, which can in favor of the transaction development and business settlement convenient. Data panorama management is conducive to the overall coordination of all kinds of transactions, statistical analysis, real-time monitoring and ex post regulation.
Expanding the Effectiveness of Market Reforms
The smart grid has active monitoring nodes in the system of natural environment, geographical space, equipment, energy supply and demand, the running state of the system, the quality of power supply and prices, greenhouse gas emissions and other information, which can also feedback to the parties in the market, realize the optimization of system operation, power generation companies and Power Grid Corp to optimize asset maintenance, consumers of energy management personnel. Thus in the following three aspects have the advantages to achieve economic and environmental benefits by implementation or expand the reform of power market:
(1) Electricity power users according to the electricity price to optimization of electricity information. At peak load, the price will cut electricity demand and we can take advantage of their installation distributed power or energy storage devices to the power supply and income. In addition, the transmission capacity of power transmission equipment into full play will effectively reduce the frequency and extent of transmission congestion, and then the congestion costs reduced accordingly. Thus, without considering the high price of fossil fuels and renewable energy impact of high-cost, user purchase costs may be significantly reduced and controllable.
(2) Users avoid the peak power of the formula will change the load characteristics and improve the load rate of the typical load curve. As the peak load of the great reduction, the number of units used hours to be improved, and also will reduce the number of power plants and corresponding grid investment need to be established. In addition, the whole process of power grid assets, the long-term continuous production monitoring and analysis will further enhance the ability of the life cycle management of assets, which is conducive to optimizing the equipment operation and maintenance strategy of state assets, plans to reduce testing costs unnecessarily and prolong the equipment life cycle.
(3) In the long term, the electricity market and smart grids improve the users' sensitivity to price, energy consumption, emissions information and forming the user's energy saving and environmental protection behavior, which slowing growth in electricity demand. In addition, the smart grid will make full use of renewable energy in the power generation process, which will reduce the network loss through the flexible operation of the power grid.
Smart Grid for Electricity Market Reform Impetus Smart Grid Creates New Conditions for the Reform of the Market
Smart grid construction is conducive to expanding the driving force of reform. Only by using the family to participate in the reform process, electricity reform will become a social change. Smart grid brings economic benefits to the user and the user will be more recognized and supported by the electricity market reform. In addition, smart grid, smart home requires broad participation of all parties, which would change the existing structure of the industry chain, so that the relationship between power industry and other industries will be more closely. Even in power, information communication, Internet, home appliances, transportation and other industries company mergers and acquisitions integration across the industry, which will break the single vertical industrial structure in electric power industry, transmission, distribution and sale in a certain extent and the electric power industry chain upstream of the fossil energy industry, new energy industry has been extended to the downstream the household appliances, transportation industry along the longitudinal, transverse, combined with the depth of information and communication industry etc. The power to promote the reform of the electricity market will become more widespread and powerful.
Smart Grid Affect the Direction of Electricity Market Reform
Smart meters are widely installed has paved the way for the user the option of further expanding. Increased distribution concept fuzziness of two-way power supply mode will essentially change the way users to participate in the market and improve the degree of users to participate in the market.
With environmental protection, low carbon as the important goal of the smart grid construction will push forward construction of the market direction from pursue the development of market economy to consider environmental protection of economy to carry out the green market construction. The smart grid is not only for renewable energy access provides a solid material foundation but also an important part of green electricity market construction.
Smart grid under the development of renewable energy, for some countries, including Europe and the United States and China, means that the fusion between different markets.
New business models and business models may occur in the power market. Energy flow, information flow interaction platform which Smart grid built may create new sources of revenue and the way for the main body, smart home companies and other participants and constantly form new products and services. For example, customer service products in order to optimize the use of electricity.
Development Prospects of Power Market in Smart Grid Environment
In the promotion of smart grid construction, the power market will be developed into a new stage.
The General Characteristics
(1) Robustness. It is able to withstand larger disturbances. For example, low power generation capacity adequacy, tight reserve levels, market manipulation behavior. 
Market Subject
In all types of market players, the user side have the biggest changes, more extensive power users are more deeply involved in the competition and the power load flexibility becomes large. In addition, the user can have the role of power generation companies because of the power of the system, but the time, location and capacity of the grid connected power generation are not planned, and they are not restricted by the strict control of the schedule management.
The Market System
Smart grid will support the rapid development or the unprecedented prosperity of the retail market. The retail market is nearly perfect competition, and the larger electricity users of electricity and resilient and can reverse supply network, which will greatly enhance the interaction between the wholesale and retail markets and promote the formation of fully competitive wholesale market. Accordingly, the other sub-markets, such as the coupling of the ancillary services market, transmission right market and the retail market will also deepen, the relevant convergence of rules and trading varieties design will be mainly around the wholesale market to carry out the transition which focus on two aspects of the wholesale and retail markets. In addition, with the development of smart grid interactive technology, the status and role of demand-side management and demand-side response mechanism in the electricity market building are more prominent.
The Market Clearing Mechanism
The economic security of electric power market clearing way will be made by a single scheduling into safety, economic, and environmental comprehensive target. Among them, the security as constraints, environmental externalities internalized as cost. In addition, considering the environmental objectives, the boundaries between private property and the power commodity attribute of public goods is further complicated, labor division and coordination of market mechanism and regulation in the transaction clearing are need to make adjustment.
The Subject Matter of the Transaction
Smart grid's information resources and support platform can make a foundation for the development of the subject matter of the transaction. First, in addition to electric energy, power generation capacity, ancillary services, transmission rights, the subject matter of the transaction that may arise within the electricity market and power quality associated with power user segments commodity trading. Power quality segment refers to as frequency, voltage fluctuation and flicker, harmonics and other metrics. Second, smart grid nodes on greenhouse gas emissions information system effective monitoring will strongly support the development of carbon trading varieties. In addition, in considering of the increase of renewable energy share, we should focus on the development of non-supply unit to avoid the risk of financial derivatives of electricity trading products.
The Impact of Market Forces
Smart grid helps limit market power. Market structure determines the behavior of the market. The high participation of the majority of users can greatly restrain the market structure of power generation companies and the flexibility of grid operation, to some extent, can also reduce power generation company's market position.
Conclusion
Power industry reform and smart grid construction originated in different times, which have their own mission. But because of the power system's inherent characteristics, power industry reform and smart grid construction will gradually become integration and mutual promotion and bring a new atmosphere for the power industry with their own development. Smart Grid focus on the future, its content and functionality will continue to enrich, the corresponding impact on the electricity market will be a dynamic process and market research will therefore expand with its technology advances and industrial development. This article only has done a preliminary outlook, there are many important issues need to be studied. Under specific conditions in the future, we need to fully take climate change, renewable energy, environmental protection mechanisms and characteristics of smart grid into account to carry out the reform of the theory innovation and the study of the market mechanism.
